Attenuation by atenolol of myocardial acidosis during ischemia in dogs: contribution of beta-1 adrenoceptors to myocardial acidosis.
Coronary artery occlusion produces myocardial acidosis, which can be attenuated by propranolol or sotalol. The present study was undertaken to determine which beta adrenoceptors, beta-1 or beta-2, contribute to the ischemic myocardial acidosis. Dogs anesthetized with pentobarbital were used. In the first series of experiments, blood flow in the left anterior descending coronary artery was reduced by an occluder to about one-third of the original flow. Myocardial pH was measured by means of a micro pH electrode inserted into the left anterior descending coronary artery area at the depth of about 8 mm. The myocardial pH decreased from 7.44 to 7.55 to 6.73 to 6.89, 30 min after partial occlusion being the time immediately before an i.v. injection of drugs. Atenolol (1 mg/kg) attenuated significantly the decrease in myocardial pH that had been induced by partial occlusion, whereas IPS 339 (360 micrograms/kg) and ICI 118,551 (300 micrograms/kg) did not. The pH effect of atenolol was confirmed even in the paced heart. In the second series of experiments, the antagonistic action of these drugs on the isoproterenol-induced increase in heart rate and myocardial contractile force and the decrease in diastolic blood pressure was investigated. By this experiment, it was confirmed that atenolol has the beta-1 adrenoceptor antagonistic action, and the IPS 339 and ICI 118,551 have the beta-2 antagonistic action. These results suggest that the activation of beta-1 adrenoceptors contribute to the myocardial acidosis during ischemia.